Helicobacter pylori-infected subjects exhibited a strong decline in antral secretory leukocyte protease inhibitor (SLPI) levels compared to H. pylori-negative subjects and subjects from whom H. pylori had been eradicated (P ‫؍‬ 0.002). This reduction was specific for the antrum, whereas SLPI expression in corpus and duodenum was not affected. Antral SLPI levels were inversely correlated with inflammatory scores of antrumpredominant gastritis.
Helicobacter pylori infection has been linked to the development of a variety of gastroduodenal diseases, including gastroduodenal ulcers, gastric adenocarcinoma, and mucosa-associated lymphatic tissue lymphoma (8) . The central process responsible for the initiation of the H. pylori-mediated inflammation is the interaction between the bacterium and the gastric epithelial surface (10, 12) . The interaction between H. pylori and epithelial cells leads subsequently to inflammation and cellular damage. In this context, protease inhibitors play an important role in controlling the activity of proteases that are released at sites of necrosis or apoptosis. Secretory leukocyte protease inhibitor (SLPI) is a serine protease inhibitor that has multiple biological activities. It possesses inhibitory activity toward several serine proteases (13) . Furthermore, it has bactericidal and antifungal activity (7) and is involved in the regulation of cell proliferation (19) . In vivo, SLPI was shown to be involved in destructive pulmonary diseases (6) or wound healing (1) . Taking into account the presence of SLPI in the intestine (2, 15) and its role in inflammatory processes, we studied gastroduodenal SLPI expression in the context of H. pylori infection in healthy volunteers.
For analyzing SLPI expression in the context of H. pylori infection, 20 healthy volunteers (14 males and 6 females; 31 Ϯ 7 years old; H. pylori positive, n ϭ 10; H. pylori negative, n ϭ 10) were included after giving written informed consent. After eradication therapy, 9 of 10 initial H. pylori-positive subjects agreed to participate in this study again after 3 months (H. pylori-eradicated group, n ϭ 9). During upper gastrointestinalendoscopy, multiple biopsies from antrum, corpus, and duodenal bulb were obtained. H. pylori status was determined by three standard methods-histology, 13 C urea breath test, and rapid urease test-as described previously (5, 9, 11). Subjects were regarded as H. pylori negative (or positive) if all three tests were either negative or positive. SLPI expression was studied by quantitative reverse transcription-PCR (RT-PCR), enzyme-linked immunosorbent assay, and immunohistochemistry. RNA extraction, RT, and quantitative RT-PCR were performed as described previously (18) by using the following primers: SLPI (5Ј-GAGATGGATGGCCAGTGCAAGC-3Ј and 5Ј-GCTGTGTGCCAAGCCTTTCCC-3Ј) and ␤-actin (5Ј-CATGCCATCCTGCGTCTGGACC-3Ј and 5Ј-ACATGGTG GTGCCGCCAGACAG-3Ј). Total protein lysate was extracted by standard methods, and SLPI was determined by using the SLPI kit (R&D Systems, Minneapolis, Minn.). Immunohistochemical studies were performed with a polyclonal anti-SLPI rabbit antiserum and the Vectastain ABC-AP kit (Vector, Burlingame, Calif.). Data were analyzed with paired and unpaired t tests (two-sided) or one-way analysis of variance. The correlation was analyzed by using a Spearman's nonparametric test.
As shown in Fig. 1 , SLPI expression differed with respect to location. Antral biopsies contained about three times more SLPI than samples from the corpus, which had higher SLPI levels than duodenal mucosa (Fig. 1B) . In general, the amounts of SLPI protein were accompanied by corresponding levels of the SLPI transcript (Fig. 1A) , suggesting that the location-dependent variations are either due to (i) transcriptional regulation or (ii) cellular distribution of SLPI-expressing cells in the stomach. Since it is known that the antral mucosa contains the largest proportion of the deep foveolar glands, the cellular distribution of SLPI-expressing cells is likely to be the primary cause for the location-dependent differences.
In addition, significantly decreased SLPI levels were found in antral mucosa of H. pylori-positive subjects (Fig. 1B) . Levels of SLPI in the corpus, duodenal bulb, and serum (Fig. 1C ) of these subjects were not changed, implying that the SLPI downregulation in the antrum is a local phenomenon. The decline of SLPI in the antrum was found to be inversely correlated to the degree of inflammation (Fig. 2) . Since SLPI downregulation was completely reversed after eradication (Fig. 1B) , H. pylori and/or the associated gastritis could be the primary cause for this observation. The inverse correlation between the rate of inflammation and mucosal SLPI level in the antrum are in line with the local nature of type B gastritis in European countries (3) . H. pylori infection has two major pathophysiological path-ways: (i) an antrum-predominant gastritis with a hypersecreting phenotype leading to duodenal ulcers and (ii) a corpuspredominant or pan-gastritis, resulting in hyposecretion, atrophy, and subsequent development of gastric tumors (8) . In this context, it is notable that all of our H. pylori-infected probands exhibited an antrum-predominant gastritis, suggesting that the downregulation of antral SLPI levels is linked to the hypersecreting pathway. Since this study comprised healthy asymptomatic H. pylori-infected probands, we cannot conclude about SLPI levels in patients with corpus-predominant or pangastritis. Additional studies are necessary to investigate whether SLPI downregulation is a rather general phenomenon of mucosal inflammation or specific for the antrum-predominant gastritis caused by H. pylori.
Immunohistochemistry showed that the diminished SLPI content of the gastric mucosa was a result of reduced SLPI expression by epithelial cells and that inflammatory cells contribute only little to mucosal SLPI expression (Fig. 3) . Interestingly, the reduction of mucosal SLPI levels was not accompanied by a corresponding decrease in the SLPI transcript levels, implying a translational or posttranslational regulation. In vitro studies have shown that the proinflammatory cytokines as well as bacterial lipopolysaccharide can induce SLPI gene expression (4, 16) . In contrast, H. pylori infection was associated with decreased SLPI levels in our study. Since we are not able to distinguish between the constitutive and potential inflammation-induced expression of SLPI, the decreased SLPI levels in the antrum might be a combination of translational and posttranslational effects (e.g., consumption and higher degradation) and the transcriptional induction by proinflammatory cytokines. Functionally, decreased antral SLPI levels FIG. 2 . Correlation between antral SLPI contents and inflammatory scores. The severity of inflammation was graded according to the updated Sydney system (5). Levels of SLPI in antral biopsies from all three groups were correlated to corresponding activity and chronicity scores. The line represents the median of the data that were analyzed by nonparametric Spearman correlation. CI, confidence interval. on October 15, 2017 by guest http://iai.asm.org/ might lead to higher proteolytic activity of serine proteases in the mucosal microenvironment, as proposed by others (14) . Furthermore, SLPI was found to be involved in NF-B signaling in lung tissue (17) . Based on this finding, SLPI could represent a regulator of the NF-B pathway that is activated in response to H. pylori (12) . Whether SLPI has antibacterial activity toward H. pylori, as shown for other bacteria (7), has not been studied, but this potential interaction could represent an additional defense mechanism of gastric mucosa.
In conclusion, the epithelium-specific protease inhibitor SLPI was found to be differentially expressed in distinct regions of the gastroduodenal mucosa. Infection by H. pylori and/or the associated gastritis resulted in a local loss of SLPI in the antrum, whereas corpus, duodenal, and systemic SLPI types of expression were not affected. The loss of SLPI is regulated at translational or posttranslational level and is completely reversed after eradication therapy. 
